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(54) METHOD AND DEVICE FOR OUTPUTTING IMAGE 

(57)Abstract: 

PURPOSE: To provide a method and a device for image 
outputting which can output high quality images with 
high resolution while using a small capacity frame 
memory. 

CONSTITUTION: A CPU 1 writes the image data stored 
in a ROM 2 or that obtained by computing the data in 
the ROM 2 using a program stored in the ROM 2 into a 
frame memory 6. In this case, the image data is 
composed of length value and color data. The image 
data written into the frame memory 6 is converted into 
an image display signal for each pixel based on the 
length value and the color data by a data developer 1 1 . 
This signal is outputted to an image display device 14 
through a video signal generating means 1 3. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]It has an image display device of a raster scan method controlled by a horizontal and 
vertical synchronizing signal, In an image output method which displays a picture on said image 
display device based on image data which writes in image data for displaying on this image 
display device per 1 screen on a frame memory, and it began to read from this frame memory, A 
length value and color data in which a pixel number which a pixel of the same color data follows 
along a scanning direction of an image display device is shown constitute said image data, An 
image output method displaying a picture on said image display device based on a length value 
and color data which write in this image data on a frame memory, read image data on said frame 
memory according to timing of said horizontal and vertical synchronizing signal, and constitute 
this image data. 

[Claim 2]The image output method according to claim 1 transforming a picture displayed on an 
image display device by reading image data which has a length value written in a frame memory, 
and color data, and changing a length value in this image data. 

[Claim 3]The image output method according to claim 1 when two or more pixels with the same 
color are continuously displayed about a part or all of image data of a stroke region, wherein the 
same color writes in succession image data which set a length value to 1 in a frame memory by a 
pixel number. 

[Claim 4] An image output device comprising: 

An image display device of a raster scan method controlled by a horizontal and vertical 
synchronizing signal. 

A frame memory which constitutes image data and writes in this image data with a length value 
and color data in which a pixel number which a pixel of the same color data follows along a 
scanning direction of an image display device is shown. 

A horizontal and vertical synchronizing signal generating part which controls said image display 
device. 

A memory controller which controls read-out for image data on said frame memory according to 
timing of this horizontal and vertical synchronizing signal, A data expansion means to output 
pixel number part color data of that length value based on a length value and color data which 
constitute image data read from said frame memory, and a video signal generating means which 
outputs an image display signal acquired by this data expansion means to said image display 
device. 

[Claim 5] A length counter with which said data expansion means counts a length value of image 
data outputted from a frame memory, The image output device according to claim 4 comprising 
a data latch circuit which outputs color data of counter working image data of said length 
counter. 

[Claim 6]The image output device according to claim 4 or 5, wherein said data expansion means 



is provided with an alteration means of a length value in image data read from a frame memory. 



[Translation done.] 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]In this invention, it is related with an image output device suitable for 
realizing an image output method and a method for the same. 

Therefore, it is related with the art which enables reduction of the amount of the frame memory 
used by writing in a frame memory, where image data is compressed especially, developing the 
compressed data on this frame memory, and displaying on the displaying means of a display etc. 

[0002] 

[Description of the Prior Art] As an image output device used for a video game machine, a 
personal computer, etc., For example, various kinds of things are proposed by JP,4-291424,A, 
JP,4-45488,A, JP,5-57062,A, and JP,5-324784,A from the former like a statement. 
[0003]Fundamentally, such conventional technologies have composition as shown in drawing 5 . 
Namely, CPU which controls the whole device 91 in drawing 5 , ROM in which a game program 
and image data are stored 92, Command input means, such as a control pad by which 93 was 
connected to said CPU91 via I/O Port 94, and 95 are the CPU interfaces for connecting said 
CPU91 to the image output device side. An image output device, The image data on the memory 
swap switch 96 controlled by CPU91, the frame memory 97 which accumulates one image data 
at a time, and the frame memory 97 is synchronized with a horizontal and vertical synchronizing 
signal. It has the video display processor (VDP) 98 which is read and is outputted as a RGB 
code. 

The output side is connected to the displays 99 for a display, such as CRT. 

[0004]In the conventional image output device which it has, such composition CPU91, Execute 
the game program stored in ROM92, and the image data of the still picture or animation which 
should be displayed on the display screen of the display 99 with execution of a program, It writes 
in the frame memory 97 via CPU interface 95 and the memory swap switch 96. After being read 
synchronizing with the horizontal and vertical synchronizing signal from VDP98, the image data 
written in this frame memory 97 is changed into an analog signal, it is inputted into the display 
99 by the D/A converter of VDP96 as a RGB code, and a screen display is carried out to it. 
[0005]By the way, in this kind of conventional image output device, the image data for 
displaying a picture on the display 99 was written in on the stroke region [ every ] frame memory 
97 by the bit map. For example, as shown in drawing 6 (A), the pixel number in the display 
screen of the display 99 is set to 25, and it is assumed that this display screen is constituted by 
the color A and the color B. In that case, in conventional technology, as shown in drawing 6 (B). 
on the frame memory 97, the position and color were recorded for every pixel in the state where 
each pixel of the display screen of the display 99 was made to correspond to the couple 1. 
[0006] 



[Problem(s) to be Solved by the Invention]However, writing in image data on the frame memory 
97 in this way corresponding to all the pixels of the display 99 had a fault in which increase of 
frame memory capacity is not avoided. In particular, in computers including the latest video 
game machine, since the resolution of a display improves and the pixel number per screen is 
increasing, the frame memory capacity needed according to this also increases. 
[0007]In the conventional technology which writes in the image data by the side of ROM92 on 
the frame memory 97 in this way. Even if it is zooming and a case where it rotates, changes or 
moves, the picture on a display screen, It is necessary to rewrite the image data corresponding to 
the picture after the modification which calculated and asked the basis for the image data 
showing the picture after the modification saved ROM92, and the data saved ROM92, and the 
data on the frame memory 97 already written in. However, rewriting of such data becomes a 
burden of CPU91, and it becomes a cause which bars improvement in the display speed of a 
picture. 

[0008]Since the data volume memorized by ROM92 is also increasing with the increase in 
display color numbers and resolution which constitute huge-izing and the picture of the program 
itself, various art which compresses this stored data and is memorized to ROM92 is also known. 
There is a run length method as one of the compression means of such data. This run length 
method by grasping as a pixel number (length which the same color data follows) which follows 
that color data, when displaying continuously the pixel which has the same color on the screen of 
the display 99, Data volume is compressed as compared with the case where color data is saved 
for every pixels of all the. 

[0009]However, in the conventional image output device, the compressed data memorized by 
ROM92 by techniques, such as a run length method, was developed to the image data of the bit 
map type for one screen using the data expansion device, and this developed image data was 
written in the frame memory 97. Therefore, the same capacity as the case where the image data 
which is not compressed as the frame memory 97 is processed is required for the data volume 
saved on ROM92 at least, and it did not become reduction of memory space. 
[0010]Especially the data compressed in the former since calculation became complicated while 
data had been compressed and the burden was placed on CPU when modification and rotation of 
a picture were performed was written in the frame memory, once it developed to the bit map. 
However, since all the compressed data was developed to the bit map in spite of rotation or 
modification of a picture not targeting all the image data and having been restricted to a part of 
picture in many cases, frame memory capacity was surely large. 

[001 l]Proposed in order that this invention might solve the fault of the above conventional 
technologies, the 1st purpose is to provide the image output method which can output a high- 
resolution high-definition picture, using the frame memory of small capacity. 
[0012]The 2nd purpose of this invention is an easy means to change the length value in image 
data, and there is in providing the image output method which can change the picture to display 
easily without rewriting the image data on a frame memory. 

[0013]The 3rd purpose of this invention is to provide the image output method which can display 
data for each pixel of every like a bit map only for the picture which needs processing for 
accumulating when processing modification, rotation, etc. of a picture when the image display of 
a bit map is required. 

[0014]The 4th purpose of this invention is to provide the image output device which can realize 
said image output method according to claim 1 with easy composition. 

[0015]The 5th purpose of this invention is to provide the data expansion means for which it was 



suitable in order to develop the image data read from the frame memory to an image display 
signal based on the length value and color data. 

[0016]The 6th purpose of this invention is to provide the image output device which can 
transform the picture displayed by the image data read from the frame memory by an easy 
means. 
[0017] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, an image output 
method of claim 1, A length value and color data in which a pixel number which a pixel of the 
same color data follows along a scanning direction of an image display device is shown 
constitute said image data, This image data is written in on a frame memory, image data on said 
frame memory is read according to timing of said horizontal and vertical synchronizing signal, 
and a picture is displayed on said image display device based on a length value and color data 
which constitute this image data. 

[001 8] An image output method of claim 2 transforms a picture displayed on an image display 
device by reading image data which has a length value written in a frame memory, and color 
data, and changing a length value in this image data. 

[0019]The same color writes in succession image data to which an image output method of claim 
3 set a length value to 1 when two or more pixels which had the same color about a part or all of 
image data of a stroke region were displayed continuously in a frame memory by a pixel number. 
[0020]Claim 4 this invention is characterized by an image output device comprising the 
following. 

An image display device of a raster scan method controlled by a horizontal and vertical 
synchronizing signal 

A frame memory which constitutes image data and writes in this image data with a length value 
and color data in which a pixel number which a pixel of the same color data follows along a 
scanning direction of an image display device is shown. 

A horizontal and vertical synchronizing signal generating part which controls said image display 
device. 

A memory controller which controls read-out for image data on said frame memory according to 
timing of this horizontal and vertical synchronizing signal, A data expansion means to output 
pixel number part color data of that length value based on a length value and color data which 
constitute image data read from said frame memory, and a video signal generating means which 
outputs an image display signal acquired by this data expansion means to said image display 
device. 

[0021] A length counter with which, as for an image output device of claim 5, said data 
expansion means counts a length value of image data outputted from a frame memory, It 
comprises a data latch circuit which outputs color data of counter working image data of said 
length counter. 

[0022] An image output device of claim 6 is provided with an alteration means of a length value 

in image data which said data expansion means read from a frame memory. 

[0023] 

[Function]By the invention of claim 1 which has the above composition, the image data written 
in a frame memory is written in a frame memory in the state where it was compressed into a 
length value and color data, without image data being developed by the bit map. Therefore, when 
the pixel displayed with the same color data is displayed continuously, it is reduced, so that there 



are many pixel numbers which the capacity of the frame memory which writes in this image data 
follows. 

[0024]In the invention of claim 2, change of the length value of the image data read from the 
frame memory will change the pixel number of the same color displayed on a screen. Therefore, 
even if it does not change the contents of the image data currently written in on the frame 
memory, the picture displayed on an image display device can be transformed. 
[0025]Even if it is a case where a pixel with the same color data continues, in the invention of 
claim 3, data can be processed for each pixel of every like a bit map by setting the length value 
to 1. 

[0026]In the invention of claim 4, CPU writes the image data of the result obtained by 
calculating the image data in ROM, or the data in ROM by the program which is contained in 
ROM in a frame memory. In this case, image data comprises a length value and color data. 
Therefore, as the pixel number which comprises the color A as shown in drawing 6 (A), and the 
color B, for example shows drawing 6 (C) the display screen of 25 at a frame memory, only the 
signal which shows the color of the length value which is a pixel number which the same color 
follows, and its pixel is written in. As a result, in bit map arrangement of drawing 6 (B), in the 
case of this invention, the memory space which was 25 necessities for a pixel number is reduced 
by 18. 

[0027]The image data written in the frame memory as mentioned above is read from a frame 
memory by operation of a memory controller according to the timing of a horizontal and vertical 
synchronizing signal. This image data comprises a length value and color data, and if it remains 
as it is, it cannot display a picture on image display devices, such as CRT. Then, in this 
invention, by a data expansion means, after changing this image data into the image display 
signal for each pixel of every based on that length value and color data, this image display signal 
is outputted to an image display device via a video signal generating means like a video encoder. 
[0028]In the invention of claim 5, if the image data read from the frame memory is sent to a data 
expansion means, a data expansion means will incorporate into a length counter the length value 
which image data has, and will incorporate color data into a data latch circuit. From a data latch 
circuit, every 1 pixel of color data is outputted to a video signal generating means according to 
the timing of a horizontal and vertical synchronizing signal. A length counter performs the 
subtraction count of a length value, whenever every 1 pixel of color data is outputted from a data 
latch circuit. As a result, color data is outputted from a data latch circuit only the pixel number 
equivalent to a length value. 

[0029]In the invention of claim 6, the length value in the image data read from the frame 
memory is changed by the alteration means of a length value provided in the data expansion 
means. Then, a different picture can be displayed on an image display device, without changing 
the image data currently written in the frame memory, since the pixel number which has the 
same color data outputted from a data expansion means will be changed. 
[0030] 

[Example]Hereafter, one example of this invention is described with reference to drawings. 
[0031](1) In the lineblock diagram 1 of an example, ROM 1 memorizes CPU and two remember 
the data of a program, image data, etc. to be, a command input means by which three were 
connected to said CPU1 via I/O Port 4, and 20 are the interfaces for connecting the picture output 
means of this invention, and the CPU side. 

[0032]5 is a memory swap switch and this memory swap switch is for changing the frame 
memories 6 and 6 provided in this example. [ two or more ] 7 is VDP and this VDP7, Read-out 



of the image data from the frame memory 6. The horizontal and vertical synchronizing signal 
generating part 9 which outputs a horizontal and vertical synchronizing signal to an image 
display device and the memory controllers 8, such as the memory controller 8 to control and 
CRT, the address pointer 10 which directs the address of the image data read from on the frame 
memory 6 and 6, the frame memory 6, It has the expansion section 11, D/A converter 12, and the 
video signal generating means 13 of the image data read from 6. This video signal generating 
means 13 is connected to the image display device 14 formed in the exterior of VDP7. 
[0033]The data expansion part 11, It has the length comparator 16 which detects the value of the 
length counter 15 which incorporates the length value in image data, and the length counter 15, 
and the data latch circuit 17 which incorporates the color data in image data and outputs this 
according to the timing of a horizontal and vertical synchronizing signal. 
[0034]The color palette 18 is connected to the output side of the data expansion part 1 1 in said 
VDP7, and between the data expansion part 1 1 and the color palette 18, The switch 19 for 
choosing whether the image data developed by the data expansion part 1 1 is outputted to D/A 
converter 12 via whether it outputs to D/A converter 12 directly and the color palette 18 from the 
data expansion part 11 is formed. 

[0035] (2) an operation of an example - explain an operation of this example which has the 
above composition according to the lineblock diagram of the image data in which it is written by 
the address of the frame memory of drawing 2 , and the flow chart of drawing 3 . 
[0036]First, CPU1 reads and executes a program from ROM2, such as CD-ROM and a ROM 
cartridge, and it writes the image data contained in this in the frame memory 6 via CPU interface 
5. It comprises a length value and color data, may be memorized by ROM2 in the form as it is, 
and case [ whose display image is / like / the image data in this case / 3D picture using a polygon 
], it may be the data calculated based on the data in ROM2. Based on the command given by the 
command input means 3 connected to CPU1, what carried out data processing of the data 
memorized in ROM2 may be used. 

[0037]If the image data written in this frame memory 6 takes the data of the n-th line of an image 
display device as shown in drawing 2 (A) for an example, on the frame memory 6, image data 
will be written in in a form as shown in drawing 2 (B). Namely, color data A which shows the 
1st pixel nO of the line n to the address m of the frame memory 6, The length value 0 which 
shows the pixel number 1 which the color data follows is written in, and the length value 1 which 
shows the pixel number 2 which follows the color data B as the 2nd and the 3rd pixel nl of the 
line n, and n2 is written in the next address m+1. The length value and color data are written in 
each address of the frame memory 6 about the pixel of each line like the following. 
[0038]It is determined in any of the frame memories 6 and 6 which exist two by changing the 
memory swap switch 5 controlled by CPU1 the writing of the image data to the frame memories 
6 and 6 by CPU1 writes. The frame memory which is not on the writing side of the data based on 
CPU1 is used for read-out of the data based on VDP7. Thus, by using the frame memory of the 
dual mode type which uses the memory swap switch 5, image data can be written 
simultaneously. 

[0039] After image data is written in the frame memory 6, CPU1 controls the memory swap 
switch 5 and it connects to VDP7 the frame memory 6 which wrote in data. The horizontal and 
vertical synchronizing signal generating part 9 of VDP7 is telling level and the vertical position 
on the image display device 14 about the pixel which will display from now on to the memory 
controller 8 at the same time it outputs the horizontal and vertical synchronizing signal for image 
display signal generation to the video signal generating means 13. The memory controller 8 



reads the image data currently written in the address with which the frame memory 6 
corresponds based on this horizontal and vertical synchronizing signal. 

[0040]Namely, as shown in the flow chart of drawing 3 , first, with the memory controller 8, the 
base address of the frame memory 6 is set to the address pointer 10, and. In order to show what is 
displayed from the pixel of the head of a line, the counter in which horizontal resolution is shown 
is set as N= 0 (Step 1). Then, although image data is read from the address of the frame memory 
6 set to the address pointer 10, the data of a length value is incorporated into the length counter 
15 among this image data, and color data is incorporated into the data latch circuit 17 (Step 2). 
According to the status signal in every pixel sent from the horizontal and vertical synchronizing 
signal generating part 9, the color data for 1 pixel in the data latch circuit 17 is outputted to D/A 
converter 12 (Step 3). 

[0041]In this case, the switch 19 is changed according to the structure of the color data which 
constitutes a picture signal. That is, when color data is what can be used as it is by the video 
signal generating means 13, the output from the data latch circuit 17 is directly outputted to D/A 
converter 12 as color data. When the color data outputted from the data latch circuit 17 is what 
shows the address of the color palette 18, from the color palette 18, the color information 
corresponding to the inputted address is outputted to D/A converter 12. 

[0042]Thus, if the color data for 1 pixel is outputted from the data latch circuit 17, one counter in 
which horizontal resolution is shown is added (N=N+1 of Step 3), N reaches the value of 
horizontal resolution, and the output of color data will be performed until all the pixels for one 
line are displayed (Step 4). That is, whenever the data for 1 pixel is outputted from the data latch 
circuit 17, the contents of the length counter 15 have it judged by the length comparator 16 
whether it is "0 n (Step 5). Since it is necessary to display the pixel of the same color 
continuously when the result of a judgment is not "0", the subtraction count of the length value 
incorporated into the length counter 15 is carried out (Step 6), it returns to Step 3 again, and the 
output of the color data from the data latch circuit 17 is repeated. 

[0043]Since the output of the length counter 15 will be set to "0" if only the number with which 
the pixel which has the same color data on the other hand is equivalent to a length value is 
outputted, The address pointer 10 is ************* * e d (Step 7), the following image data is 
read from the frame memory 6, and the length value of the length counter 15 and the color data 
of the data latch circuit 17 are updated (Step 2). 

[0044]Hereafter, the color data of the same color for the pixel number which is equivalent to a 
length value from the data latch circuit 17 is similarly outputted to D/A converter 12. In D/A 
converter 12, this color data is changed into an analog RGB signal, further, this analog RGB 
signal and horizontal and vertical synchronizing signal are compounded in the video signal 
generator 13, an image display signal is generated, and it is outputted to the image display device 
14. 

[0045](3) When according to [ passage beyond the effect of an example ] this example the pixel 
of the same color continues so that clearly from the data structure diagram on the frame memory 
of drawing 2 , the capacity of the frame memory which writes in image data can be reduced, since 
especially the picture used for a game or a business program has many which the pixel of the 
same color follows like background parts, as compared with the writing by the usual bit map, 
memory space is boiled markedly, there is and it ends. [ little ] 

[0046]On the other hand, it is also possible to process each pixel as one image data like a bit map 
by setting a length value to 1, even when the pixel of the same color continues. Therefore, about 
the specific portion which requires rotational modification, all over 1 screen written in a frame 



memory. The effect of both the facilitation of data processing and the reduction of frame 
memory capacity which modification etc. take can be simultaneously attained by setting the 
length value to 1, dealing with it like a bit map, and considering it as the length value 
corresponding to the pixel number of the same color that continues in other portions. 
[0047] (4) Other example this inventions are not limited to the above examples, and as shown in 
drawing 4 , they can also establish the length value alteration means 21 controlled by CPU1 by 
the preceding paragraph of the length counter 15 which incorporates the length value data from 
the frame memory 6. Since the pixel number of the same color outputted from the data latch 
circuit 17 can be freely changed if the length value of the image data read from the frame 
memory 6 by this length value alteration means 21 is changed, The picture displayed on the 
image display device 14 can be transformed without rewriting the frame memory 6. 
[0048] 

[Effect of the Invention]Small-capacity-izing of a frame memory is possible by constituting the 
image data written in a frame memory from a length value and color data as mentioned above 
according to this invention, And the image output method and device which can perform 
processing of modification of a picture, rotation, etc. promptly without applying a burden to CPU 
can be provided. 



[Translation done.] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing HT he block diagram showing one example of the image output device concerning this 
invention. 

[Drawing 21T he figure showing the structure of the image data on the display image in the 
example of drawing 1 , and a frame memory. 

[Drawing 31T he flow chart explaining an operation of the data expansion part 1 1 in the example 
of drawing 1 . 

[Drawing 41T he block diagram showing other examples of this invention. 

fDrawing 51T he block diagram showing an example of the conventional image output device. 

[Drawing 61T he figure showing the relation between a display image and the frame memory 

which writes in the data. 

[Description of Notations] 

1 - CPU 

2 ROM 

3 — Command input means 

4 - I/O Port 

5 — Memory swap switch 

6 - Frame memory 

7 - Video display processor (VDP) 

8 - Memory controller 

9 - Horizontal and vertical synchronizing signal generating part 



10 — Address pointer 

11— Data expansion part 

12- -D/A converter 

13 — Video signal generating means 

14 - Image display means (CRT) 

15 — Length counter 

16 — Length comparator 

17 ~ Data latch circuit 
18 -Color palette 

19 - Switch 

20 - CPU interface 

21 - Length value alteration means 



[Translation done.] 
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!fflEBa$S£S*IH«-f **¥ • SB^Wm^%488 

t, io*j|i.afiRai«#©^'f3>yc^ii-Tflii 

E7 A ;* * U ±©BBx-* *K*ffl U * 
^t'Jn^hD-^t. BE7l/-A.* : e , J*>&R*ffl 
2 nfcBBx-* *B«-r 5 W > ?Xffi £ fix-* ICS 

■3ht, *©w>?xtt©B*R#fe7 : -$'£ai;*rr4 

r-^sm^ai:. c©T-^sH*att«toT#f)n 

fcBR8*ra^£SilEBB^8BfctH:fi-f * If r*fB 
B. 

&ffl**tlfcB«5 J -^©U>^Xfi**^>h , f'5U 
y{f7.1)+»9b* WEW>^X*'>>^©* , >>^» 

tt^Ettx- * ©fix-* * taa-r * r- * 5 v xll» 
tA^BjStsnr^?. c: t s«at-r*B**4 E«© 

■ttdi^&B. 

[B#«6] ffiEx-^BB^atf. 7U-A^*Uj!» 
5, B*>^ /SBBx- * + © U > ^X ffl©£H¥B £ « 
AT^5dtS»atT<&H#JB4*fctt»*«5EB 50 
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2 

©HBttftBR. 
[£9J©tt»ftBHiJ] 
[000 1] 

csa±©fijffl»B] satA^a*^* 

©#fc**ST*©fcBLfcH«JB»8BfcH-r*t>© 
T. BBx-*£ffi«U£ttIB-e7W-A**'J 

KBSii*. J1©7U-A/ ; EU±©E»7 ! -^*BBI 

utt^ x^w-r * i5©a*^aic^-r <& r t ick 
o, ^p-A^t'jwffifflBwB^HiBt-rsaifiic 

[0002] 

*&£Kl«/83n;5BRffl;*J»B£LTtt, WAtf. 4* 
88^4-29 14 24^«, fcRi¥4-4 5 4 8 8*1 
ftB¥5-5 7062*J&». 1$W¥5-3 24 

7 8 4^BicE*©«fc5ic mxfri&mobo-m 

[0 0 0 3] :itt&©£*&ffitt. £*Wfctt, B5IC 

*-rj;^&ii***trv>*. -r&*>s. a scan 

*C, 9 lttSB£#£fHWr5CPU, 9 2liy-A7" 
n^AtttflCBBx-^MMflSnTtr^ROM. 9 
3 tt I /Otf- h 9 4 Srt-LTMEC P U 9 1 Ca«S 
tlkzl>ba-)Vny Kfc£©3V>FA2}#a» 9 5 
lig&ECPU 9 1 £BftHtfJgBflgic£8rf *fcB©C 
PlH>*-7x-XT*£. BBtH#8Btt. CPU 
9 HCioTWaSn«^ ; E , JX7yyX'fyf-9 6, 
BBx-** 1 7W-At}0#«-f ^k-A^'J 9 
7, ZZMyV-UW) 9 7±©B«7 f -^**¥ • 
SIBEMB^CEMLTRfcaLTRGBff^ibTW 
*-f*lf5 : ^5 ; ^X7'W7n-fe-;1}- (VDP) 98* 
BATfcO. •f©ffl*fijaCRT«:i!©S*ffl5 i -i , X7' 
W 9 9K»K^nT^5. 

[0004] r©<fc5fc«<S£#-r*«£*©Baai:<j£ . 

HICSJUT. CPU9 1tt, ROM9 2K:l&*A3ft£y 
-A7"D*f5A£&fTf*i#lC. 7"o*5A©*fTl;: 
ttoTrV X^l/'f 9 9 ©g*BBK**S*-5^*B 
jbBfcSWiftBWBBx-*^ CPlH>*-7x 
-fX9 5feJ:^tUX7iy^X-f y?9 6*^UT7 
U-A^€'J9 7CB$jitr. £©71/- A** 'J 9 7 
tCB^atnfcBBT-^tt, VDP 9 8*»6©*¥ • 

sa^»^ci^iitTtt*ai3nm vdp9 6© 

^X7*l/-f 9 9ICRGBB^i:bTA**nB®a*S 

[0 0 0 5] tC5T, d©a©aE*©B«ta*8Bt 

^V»T. r-C X^ W 9 9 CB«SS*3-tt-<b&8&©B 
Br-^tt. IfyhY*/ 7**SCC «fc -3 T-Bffi»tJo 7 
l/-A^t'J9 7 ±C«S)i*nTV^. WAtf. B6 
(A) l;*-r<fc^C. x-f X7l/^f 9 9 ©«*B®IC45 
tt*B*»£2 5fcU C©a*Bffi*tfiAi:e 
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(3) 

3 

ffiTtt. H6 (B) ICSf £ 5 Id. 7W-A^t'J9 7 
±lC4JV>T'bT^*:7M' 9 9 ©$jSBB©£B*l::- 

[000 6] 

immbvisttzmBi l*>l&#^ c©* 

^ICx-CX^K 9 9©T'<T©B*K*fJ8;tT7l'- 

A/tu 9 7±CH«x-^**satrj:t». 7U- 

A**ysa©«*tt»tt&ftfcv>*&ja<*t>;fc. $ w 
\z, *jfi©rnfy-A«*tti;»t'r.53>ea-3' 
ic*^T»i, ?4 x7V-f©*{*«j&<i6j±u imm% 

fc0©H*»^*^UT^4fc». -niC^bitT^ 
tt * 7 A** 'J «*fc**T*. 

[0 0 0 7] £©<fc5K7l— A**'J 9 7±fc 

ROM9 2ffl©H«x-*£S#&tr£*ft«Tli. * 
*Bffi±©B*£i£* • *'K Bfc ««*fctt£ftT 
•5*£T*-3T'b. ROM9 2lC«#anT^<5$Jg« 
©B»**-fB«T-**, ROM 9 2»Cft#anTV> 
5r-?SS IC ft* IxTjRftftg ««©B« left *T * a? 
Bftx-*.!:. HlC»#aS*lT^57k-A^t'J9 
7±©x-*<!:S#*iftAS<&Ba*&*. LfrU £© 
.fcS&x-S'CftSUUi. CPU9 KD&mz&Zt 
B«©&a^©fa±£«rtf*IIH£&<&. 

[0 0 0 8] 7ny5Aa#©feMtrt>Hft£ 
ttfrf *Swfi*^**©*10lCff K ROM 9 2 IC 

5*-* *£Ett bTR OM 9 2 ICfBttfSSfR'ba* » 6 
^©<fc5^x-^©fftt?a©-OtLT. 
7>W>^Xffi««»<5. ^©7>U>^Xi*li. f-fX 30 

9 9©HS±l'H-©fi* ; t-r*H*saiS9LT 
2c*-r**£, *©fix-*£iitt**B*R (IP!-© 

-3'«SBE«rr.5 , b©-C»<5. 

[0009] uj»u «e*©B«m*sHTtt. 

>^XS*^©*STROM9 2CE«anT^-5BE« 
x-**. 7 ; -:?8ffl8K£?'JfflUTlH®#©tf-.y h 

-i'^i'-ApHs'j 9 7ic*#aA/-rnfc. ■?•©& « 

«>, ROM9 2±.\ZMf?Z ; r-9&\t&t3.<r'b. 7 
U-A**'J 9 7 iLTttJEEttSnT^fc^Iittx-* 
£fflaT*«£tH«©«*tf&fi-C&0. **'Jg* 

©ffl»ctt&e.&*>t)fc. 

[0 0 10] mz. HttWX^BCSffi^C. x 

t&A/cufc. t,*>u B*©i5ME*g*tt. b«t- 
*©^T£#*<h?a *>©?«&<. h«©-ss»ic 59 
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K6n5ct*t^n©c«>!i^t>er, EKisnfcx- 

[0011] *»giitt±e©j:54£*a«©*;ft£j* 
»-r*fc»ic«*ttifct)©T. *©«i©g«tt. '> 

*Vi$*©7W-A^tUS«fflU)4*te,. #««©« 

[0 0 12] *38H©!B2©B««. ««x-$"P©U 
>^X«S2!l1-4ySft©ffl*)4#aT > 71/-A** 
'J±©H«7 i -^*#t*jt*J:i:4<. S*T*B« 
SSSlCgJEf* E £#-CS*B«tJfl2j£i£€tiflW$ 

[0 0 13] *8«©$3©g*|t;i, Bft©£flK»B£ 

«if©«iasfT5«^icfca{>cb;»/ hv»/7*;Ef5S©B«i 
$tm<&mnmenz\t. jftasr&gtfaB*©**** 
* 4 ut. if 9 1* v 9 7"^5t t mmzm* ©bjwsct* 

[0 0 14] *&?!©& 4 ©§«ti, MlBB&glStt 
©B«ffl#;fri£*ffi¥fc#ljSTfS«T* C £©T33B 

[0 0 15] *«93©f55©gWtt. 7U-A**yA> 

fc«^wTB«a*is^icjgiB-r5 *:» tea t fcx-^ 

[0 0 16] *58M©S6©SWtt, 7l/-A;HE'J*> 

&R*j^«B«^-*»c,fcoT$*2nsBtt*fiMi 

[0017] 

[Mie&)»ft-r*«:J&©^a] ±ia©Bw&S)3rr-5fc 
*c. »*« 1 ©B«ta**Stt, a«s*s«ro$$ 

TJIbI lC»tJ TB-©fif-3' ©BBtfSttrSBBft * 
StU>yxttfir-^ t IC J: o TiJEBttx-^ £ 
tt&U t©B«r-^S;7l/-A^ ; EU±lC*ta 

wiE*¥-sa[Nai3©^©^'f5>^fc^t)-ttTiii 

!27U-A^ i E'J±©B«7 J -3'S:H*3i*» w©B* 

[0 0 1 83 2 ©B«a**ffitt, 7l/-A^t 

r-*£R*2.*, c:©B«T-^*©U>^XiH£^ 
{ba-a-iiltlcj;0. B«X*8flllCS*-r4B«©« 

[0 0 19] 3 ©B«Hl*^Stt, -Bffi»©B 

«T-*©-«$£tt£«»;:o^T. H-©eS:l5ofc 

B*^a«!tTtt»fflg*an*«^ic. ^>^xfis 

1 1 LfcB«7 r -:5'*^-©e©B*ft»»«UT7 U 
-A ^ * U lC»^iitr C t t-r*. 
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( 

5 

[0020] tt#E4<0B«ffl*Kffra, *¥ • mm 

fcfcioTBBx-JftBfcU r©I«f-^^f^ 

&tr7i/-A**Ui:. mBM&WB««frt'«* 

*ftR*ffiLftfflfPT***U3>hD-7t, ME7 

a * * u R*ffl * ntHftr- * ftfctff* w 

SM*S^<t o T$ &nfcH«a*©# ft S8EB«£* 

ftwat-r*. 

[0 0 2 1] 5 0B«ffl*S»«, l9Er-*g 
W^BW* 7l/-A**yfr&ffl**nfcBBT-*<B 

[0 0 2 2] »*«6 0®*ffl*««tt, t6Er-*S 
[0 0 2 3] 

fit t fir- * t ke8 s nfctt«iT?7 u- a * * u \zm 

[0 0 2 4] R*9 2 <D58WTtt, 7l/-A**'J#S 

±lc^ati^^-©fio®*ft^ftt**. *<*>& 
rt**SE2U&<T'b> Bfl&*RRfc£*?"*B»ft 
[0 0 2 5] R#B3 0>5WiT?tt. E-©fix-*ft& 

[0 0 2 6] R#S4<D38WT?tt, CPUttROMftfc 

* w*r oMrt©?-* $saiUT#en^ig*o®« 

U>jf^Bfcftx-*t*6«**ht^«. 
-tODfcfc, MAtf, 06 (A) fcST«fc5ft#7-Afc 
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#?-B£a>SR*B»»a<2 5©a»RBfc*Vvr, 
7I/-A**Ufctt, B6 (C) It^fcfc^lC, B-<7> 

*-r»^©**»*a*n«. a 6 (b) <d 

\iv h T y 7BRti>R&ICflBRftti> 2 5&BT*o)fc 

*%y*Rft **W(o«&«ctti 8itH9Ban*. 
[0027] BE0!>i3te7i/-A^ i euicB*a*n 

fcB«x-*ft* **U3>hn-»<WWIKJ:D. * 

fl^-^fcfWsn^ostnrttCRTttKcBB* 

*RRlcB«ft«***£fc»««fcK *38 
Rlc*i>Ttt, r-*RB*Rfc±?K d^RRx-* 

ft*© U >^X«£fix~* t fc£:JV>TR* OH* - 

£®Hltt9ff*fcRRbftR. C©BM»«^«H 
7 f *x>3-^-©i5ttlf7 f *«#Bft*Rft*^T 

[0 0 2 8] RRR5 0*M?tt. 7W-A^*U*6 
BfratnfcBB^-^tf^-^BB^BKBSli* 
r-*RB¥Rtt* i«f-3'©»ol/>^f$ 
U>^X#tf>*£, flT-^ftx-^7y?BBlc« 

®$^*>^l;:£fc>irc> lBR#^ofix-*a*fc?x 

-*9yyHB*6 lRR#TfD45^*MB*an* 
*fcl/>yxR©R»**>h*fr5. *©«8*> W> 
if^Bfc*a"r*BB*«»7 ff -*9y3 l HII*6fl7 s 

[0 0 2 9] R*R6 0*R-Ctt* r-^SB^aiC» 

tte>nfcw>^xfc©$5?aic«ko, 71/-a**u 

*> 5 R*i£ * tlfc Bttx- * * © U > fa fit ft «IT 

-^*«f«B«fcWB3ian6J:tictt«©T, 7U 
-A^*uic«*a*nTv^B«x-^ft«jii-*c 
ta<, BftB^iwettBft^BBft^-res:^: 

[00 30] 

mmm ar> aBft^sauT, *«wo-is!i«ft 

[0 0 3 1] (1) £JgH0M£ 
BllC*ViT, lttCPU, 2tt7 r D^A*H«T- 
^»^Ox-^ftEttr<5ROM, 3ttI/0#-h4 

ft^LTttiEc pu i fc«B«n&3 v> Hx*m 
2 ott*Kw©B«a**atcpu«i:ftattr^fe 

[0 0 3 2] 5tt/*UX«7y^X-f y^T, d©^^ 
*. 7ttVDPr, C<DVDP7«, 7V-A^*>J6 
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(5) 



-78, CRTfc£®MM^«*«W i E , J:i>h 

u-y 8 IC*¥ • mmm*iztiM***¥ ' 

S8m*t58£ffi9, 7l"-A**U6, 6±^6R*iiti 

B«x-*<D7 F UX $}t*-r-67 F l/X#-f 1 

SBS&l 1, D/An>A-*l 2*5<fctfHx:*<g*J$8 
£#81 3ftflM.TH*. ^0tfx*fi^»±*ai 3 
tf, VD P 7 <&ft«£gl#6tlfcB«£S8S 1 4 Ctt 

«tetvrv>*. 

[0 0 3 3] x-^SM«l 1&* B«x~* 10 
[0 0 3 4] flJEVDP7»C^^^x-^JSI8«l 1<D 

SB i 1 bfty—rtl'y h l 8<Z)(HI;:li, r-^SW»l 

I/y F 1 8£:fr LTD/AH >/1-*l 2JCU*"f^^ 
&a^rs&*(DX< y 3 1 1 9 WMt SttTW&. 
[0 0 3 5] (2) 

jj£B> &&TM3<oyu-?*~h\zft?TW9!rt'Z><> 
[0 0 3 6] CPUltt, CD-ROM*ROM 

F »J -/^^<DR0M2^Sya^^A«:K*fflU 

T^ff-r^t*^ £ftics*nsi8ttT-*£CPu 

StlTVrCfc&ViU S*H«*t#U^>S:*Jffltfc3 

»LtT-^rftott)fiK cpuii:»8$ 
tlTV^3-7>FA**a3^<toT4^e>tlfenT> 

FfcScf*. ROM2^^E16StlTV^T-^$jSJ» 

[0 0 3 7] ZWU-J****) 6fcS£&*tl*B« 

02 (A) K^TiSfcPBttgSSHrcnS 49 
BO^^XOf-^^fl^t, 7U-A**'J6Jb 
KttB2 (B) \Z7Kt£5&MT!m»T-9tfW$&Z 
tl*. $<»7YV7>m\Z\*y 

x-* ©a«rr*B*» i s**r i/ >^x« o # 

*tU X©7FWXm+ lfctt, 7<>nW2#S^J: 
i;3«|01«nl, n 2(hl/T, ^Ofix-^Bta 

a-r*ia*»2^-ru>^fiii^«^a i *ti^. a 
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8 



tl*. 

[0 0 3 8] CPUU:«71/-A^U6, 6^0) 

B«T-*<a«*a*tt; cpuiicfaiian*;*^ 

X77^X-f y^5*«0SA^CtlCctoT, 2:3* 
*7W-Aj**U6, 6<OVi1"tlk:*#ii*«:ff3^ 

ft^sn*. cpuiic£*x-*<&*£a#« 

KfcoTV>fcV>7l/-A*€Ura, VDP7(C<k*r- 
7>< v * 5 fcffiJB Lfcxa.7Jl^e- F$"f 707 A 

[0 0 3 9] 71/- A^€U6tt®«T-^*^at 

LT, x-^*#*ii^7U-A^^U 6^VDP7 
t»«-r*. VDP7(0*¥-£fil^J8<S^58£S&9 
tt> tfT^ffi^«*#ai 3 fc*tbTB«a*{§**£tf 

>bU-yB\ZHLX. 21tl*6«R*lf5B*fct)ti 
T<0B«*^&S1 4±0*¥*<fctfMS&B£»£tt 
T^*. ^^Un>Fn-7 8«, ^fil^S 
M^CS^T. 7k-A^^U60KSf^7FWX 

[0 0 4 0] "Tftt)^ ■ 3©70— y*— «fc 

U 6 <B^-X7 F l/Xa<7 H 1"**^ 1 0 fc«te 

<t fca 9 >*#n= o \zn 

£Stl* (Xfyyi) . «^T, 7FVX#-f >^i 
OfcHsy F3nfc7W-A;l*y 6 07P1'X*61B* 

Xfe0T-*ttI/>^X#?>*l 5K, fiT-^ttx 

-9yv*Wk \ 7jcaoa*n^ • * 

¥ • SSHffl^«4«9^6SIStlT< 5 1 B*»© 
^m^lCffiVi, ?-*yyTW&\ 7«(01B*^<D 
fix-^dtD/Anw^l 2JCffl^$tl^ (Xf^ 
^3) . 

[0 0 4 1] B«fi^S:fll*f*fex-^0 
«ifilC«i;T, Z-f y?l 9^«r)§A€)tli. "T^t) 

fiT-^^trx*m^K4*ai3 7?^(7)^tifjffl 

ffl*^fir-^i:UTii[SSD/An>A-^l 2lcffl^3 
$tl^ ^fe, r-^7 7«l 7^Sffl^$tl^fe 
f-^*7-^l/yH8©7Hl/X ©T ft 

*«£Ktt, *7-/tkyM8d^lUA$n&7H 
l/Xfc»«T**7- r-*#D/A3>/Wi 2IC 

attstia. 

[0 0 4 2] C<D£5\ZIT. T-^7^f-®»17A> 

si®*»ofix-^^a^$n-6t, 

1) , Na<*¥#««®fcK:iiU 17<>»©B*T 
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(6) 

9 

y?4) . TfcfcS, t-9 5^0151 7^5 IB* 

#0T-*atffl**n*sic> v->fx#*>*i 50 

rt$ttw>^X3>/^i/-*i eic^T" o w *£5 

^x«#«*#*>h£n (xf^6) . 
[0043] m-<o&7-**&z>m%wi'>>f 

15(DW 0 W 7Hl/X#-f>£10 
e^&aBfcx-^SK^aA/C* U>^X*£>* 

i itovyyTs&trr-zvvi-Whi i 

[0 0 4 4] ISISfcLT, T-*7y?BBl7 

* £ V >if xfcfcffiSTaBX&tf^^ofix-* 

tfD/A3>/t-*l 2fcHMj*n*. D/A3Wt- ^ 

an, set* r^)7tn^RGB«^t*^-Sit^ffl 

BWK^sWHteBBl 3E*HTB*«rCBB 

[oo4 5] (3) mmam 

JBlJiOfflO. *&«flfc«kn«, B2<D7W-A**'J 
±©^-*IMB*SW&*fcJ:3fc. B-fi<0B*# 

B«T*»£fc. BB^-^ftBtat^u-A^y 

X7ny9Afc*B3ft*BBfclfc «MKHM:5fc JO 
[0 0 4 6] H-fi©B*3WMrr*«^-Cfc, 

* <&b*£ i ocbbx-* 1 1 xiaar ft £ fc fc "IB 

*0fc«>* 7l/-A**UfcB*attlBB* 
HBft£0B»*B**Bft0B£0*lCOV>T 
fit *CDl/>jfXBftltbTKyhTy^fcH«fc» 

dbk «®«#?»bct«b-&®b*kc*jsu 40 
fcu>yxBt , r*;:ifc«ko. %mte£\z&t%mx 

**H»fcB«T**. 
[0 0 4 7] (4) ffico&Kfl 
*58 H ttttB0 <fc 5 ft *Jfi« fc fl£ <* ft -5 t> 0 T »tt 
<, B 4 fc*T <fc 5 fc* 7l/-A^*U 639»6©l/>jf 
XBT-jr«oaOl/>yx*^>*l 5 0MBK. 
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it? 

C PU 1 K£oTMft£n«l/>^Xtf£X¥K2 1 « 

bit* £<ou>*xfs«je^a2 lti 

oT71/-A**'J 6#&B#ffi3ft&B«r-*0l/ 
>ifXfi££STfttf, 9*-*9jr?Bftl 7*&tH* 

*n*B-ftoB***a*fcfflrr**©T. 7U- 

[0048] 

[BBOB» H±C0«fc5fc*BWlC£ft«* 7W-A 
* * U fcBtatf BBx-* * U >y X« t&r- * t 
fre>mj8rrZ£bZ.i:r>T> 7U-A**U©/MMMfc 
««We, U*fcBBOB»*B«a2fl)»l*CPU 

[BBOfiH&RH] 

[HI] *»Bfc«*B«ffi*BB<D-£«fl**t-7 
[B2] Bl«)BlMlc«»t«BiRBB2:7U-A^% 

u ±\zmmmT*-*<om&*m*m. 

[B3] B10£ftflK:*tt«? s -j'BBftl lefM 
*B«PH"67n-9 t ir-K 

[B4] *»fHOtt©*««**'r^DyjrB. 

[B5] fl»OB»tB*BB«>--B«Rt"^D5r^B. 

[B6] BSBB&. *Of J -^ftB*a«T7l/-A^ 
*U£®B*S*TB. 

[«F#CDK«] 
1-CPU 
2 -ROM 

4- I/0#-b 

5- ^^UX7y^X-fy? 

7-tfxt7 f ^X7 p W^ni:'j;1f (VDP) 

1 0-7Kl/X#f>4> 
1 1»-t-*BB» 
1 2-D/A3>/t-* 

14-B«B**» (CRT) 
1 b-l>>tf*ijQ>9 
1 6-U>4fX3>/tl/-* 
1 7-t— jT9y?BB 
1 8-#9— /tl/y h 

1 9— ^yf- 

2 0-CPUO^-7x<X 
2 l-W>yxBBX¥B 
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(7) 
[HI] 
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[02] 



<A) 
a 
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